Sunniary. The movement of auxin in the basipetal and acropetal directions is compared for 4 types of tissue. It is observed that the transport may proceed in either a linear or a non-linear manner with time. The polarity of transport through any given type of tissue increases exponentially with increasing lenigths of tissue traversed, suggesting that the polarity of transport is developed as a conseqtuence of the repeated passage through cells. Using the mathematical model of Leopold and Hall, the extent of polarity for individual cells is estimated, and a very small polarity of individual cells is found to be capable of accounting for the marked polarity of whole tissues. It is suggested that transport polarity may be functionally a property of the multicellular structure, being amplified from very small differeinces in activities at the 2 ends of individtual cells.
given type of tissue increases exponentially with increasing lenigths of tissue traversed, suggesting that the polarity of transport is developed as a conseqtuence of the repeated passage through cells. Using the mathematical model of Leopold and Hall, the extent of polarity for individual cells is estimated, and a very small polarity of individual cells is found to be capable of accounting for the marked polarity of whole tissues. It is suggested that transport polarity may be functionally a property of the multicellular structure, being amplified from very small differeinces in activities at the 2 ends of individtual cells.
It is the pturpose of this study to examine the kinetics of the auxin transport system in 4 representative plant materials, and to inquire concerning the extent of agreement between the transport of auxin by plants and by the mathematical model proposed by Leopold and Hall (8) .
Materials and Methods
Auxin transport experiments were The experiments were of 2 types. In the first, 20 sections of petioles, coleoptiles or hypocotyls, or 8 sections of stems were ctut at various lengths between 2 and 8 mm, placed between agar blocks (1Y2 %) one of which (donor) contained radioactive IAA at 10-5 M (l-'+C, 13.5 C/mole), and the other (receptor) was blank agar; transport was measured in either the basipetal or the acropetal direction as the amount of radioactivity accumulating in the receptor agar block. In either case movement was always against gravity. In the second type of experiment, long sections (10 mm) were cut and the donor and receptor blocks placed at each end as before, but the sections were ctit into 2 mm pieces at the end of the transport period, and the radioactivity in these pieces was uised to determine the amotunt of auxin which had been transported beyond any particuilar distaiice. Radioactivities were determined by extracting either the agar blocks or the plant pieces with 95 % ethanol after grinding the plant tissues in a small blender. The alchohol extract was then evaporated to dryness in a vial to which was later added 1.0 ml absolute ethanol and 15 ml of PPO-POPOP tolueine soltution for scintillation counting (40 % efficiency). For calcuilations of the polarity quotients all of the radioactivity which had passed 2 mm, 4 mm, etc., was sutmmed, and the amount which had passed in the basipetal direction was divided by the amount which had passed in the acropetal direction for each tissue length.
Results and Discussion
If the polarity of auxin transport is duie to a small difference in the secretion of auxiin from the lower and the upper ends of individual cells (1, 2, 5) , then one might analyze transport by comparing the rates of auxin transport in the basipetal and acropetal directions. Arrival curves for transport by 4 different plant materials into receptor blocks are plotted in figure 1 , showing the basipetal and acrop2tal arrival curves for sections of 2, 4, aind 6 mm lengths. In the case of the corn coleoptile, 8 day old plants were uised in order to maximize the facility of acropetal transpDrt. It is evident that movement can be showil to occur in both directions. If the polarity of transport is due to a differential of secretion at the crosswalls, the extent of polarity shotuld increase with increasing length of tissue piece. In order to minimize the complication of auxin flow in and out of the agar receptor block, transport was meastured throutgh longer tisstue sections ( 10 mm), and at the end of the transport period they were cut into 2 mm pieces and the auxin in each was extracted and counted. Such experiments were carried ouit separately for basipetal and acropetal transport. In figure 2 the distribution cturves for auxin along the 10 mm pieces of the 4 types of tissue are plotted after 6 hours of transport. It is seen from the figure that the radioactivity tends to become distributed in a logarithmic decline with increasing distance from the donor block (cf. 3,4,6) bitt with a marked tendency for the radioactivity to accumulate at the last 2 mm of tissues.
Using the data in figure 2 , the changes in polarity qtuotient (basipetal divided by acropetal values) with increasing tissue length can be calculated. In figure 3 it is evident that increases in the length of tissue piece are associated with approximately exponential increases in the polarity quotient. Literature Cited
